Irreversible extrusion of the first loop facing the matrix of the bovine heart mitochondrial ADP/ATP carrier by labeling the Cys(56) residue with the SH-reagent methyl methanethiosulfonate.
The effect of the SH-reagent methyl methanethiosulfonate (MMTS) on the ADP/ATP carrier of bovine heart mitochondria was studied under various conditions. MMTS labeled predominately Cys(56) in the first loop facing the matrix (loop M1), and the labeling inhibited ADP transport via the carrier. The transport inhibition was found to be due to fixation of the carrier in the m-state conformation. MMTS labeling was suggested not to affect ADP binding to its major binding site. These features were the same as those of another commonly used SH-reagent, N-ethylmaleimide (NEM). Although the van der Waals volume of the non-hydrogen-bondable methylthio group of MMTS is much smaller than that of the ethylsuccinimide group of NEM, modification of Cys(56) inhibited the interconversion between the m- and c-state conformation. The mechanism by which MMTS inhibited the transport activity is discussed in terms of stabilization of conformation of the loop M1.